Strategies for studying the ligand binding site of GPCRs: photoaffinity labeling of the VPAC1 receptor, a prototype of class B GPCRs.
G protein-coupled receptors (GPCRs) are crucial receptors acting as molecular sensors for many physiological and pathological processes. Class B GPCRs represent a small GPCR subfamily encompassing 15 members, and are very promising targets for the development of drugs to improve many diseases such as chronic inflammation, neurodegeneration, diabetes, stress, and osteoporosis. Over the past decade, structure-function relationship studies have demonstrated that the N-terminal ectodomain (N-ted) of class B GPCRs plays a pivotal role in natural ligand recognition. The N-ted structure of some class B GPCRs folds into a Sushi domain consisting of two antiparallel β sheets stabilized by three disulfide bonds and a salt bridge. The VPAC1 receptor is an archetype of class B GPCRs that binds vasoactive intestinal peptide (VIP), a neuropeptide modulating many physiological processes. The structure-function relationship of VPAC1 has been extensively studied. The use of a photoaffinity labeling strategy has been a powerful approach to determine the physical contacts between the functional receptor and its ligand. Those studies, coupled with 3D molecular modeling techniques, have clearly demonstrated the crucial role of the VPAC1 receptor N-ted in VIP recognition.